Gastric Tube Ulcer Perforating the Pericardium after Subtotal Esophagectomy by Igor Nikolić et al.
Coll. Antropol. 37 (2013) 2: 615–618
Short report
Gastric Tube Ulcer Perforating the Pericardium
after Subtotal Esophagectomy
Igor Nikoli}1, Dinko Stan~i}-Rokotov2, Jasna [pi~ek Macan3, An|elko Koru{i}4, Verica Mikecin4
and Viktor \uzel4
1 University of Zagreb, University Hospital Dubrava, Department of Thoracic Surgery, Zagreb, Croatia
2 University of Zagreb, »Jordanovac« University Hospital for Lung Diseases, University Department of Thoracic Surgery, Zagreb,
Croatia
3 University of Zagreb, »Jordanovac« University Hospital for Lung Diseases, Department of Anesthesiology and Intensive Care,
Zagreb, Croatia
4 University of Zagreb, University Hospital Dubrava, Clinical Department of Anesthesiology, Reanimatology and Intensive Care
Medicine, Zagreb, Croatia
A B S T R A C T
Subtotal esophagectomy with retrosternal transposition of the gastric tube to the neck was performed in a 62-year-old
patient with squamous cell carcinoma of the proximal third of the esophagus. He developed a salivatory fistula in the
early postoperative period that healed spontaneously. Five months later, the patient developed partial stenosis of the
esophagogastric anastomosis which required recervicotomy and excision, after numerous failed dilatation attempts.
Eighteen months later, the patient presented to the hospital for severe pain in the upper abdomen. Clinical work-up re-
vealed pericardial perforation by the gastric tube ulcer necessitating emergent surgery and gastric tube removal. We pres-
ent a patient who developed both early and late complications of subtotal esophagectomy with gastric tube transposition
as well as a review of the literature.
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Introduction
Subtotal esophagectomy represents one of the surgi-
cal methods utilized in the management of esophageal
malignancies. It consists of subtotal resection of the
esophagus and transposition of the gastric tube trans-
mediastinally or retrosternally to the neck. The proce-
dure is usually performed for well differentiated squa-
mous cell carcinoma of the middle and lower third, and
less frequently for adenocarcinoma of the distal third of
the esophagus1,2.
Adequate preoperative work-up, standardizing intra-
operative steps and performing the surgery in high-vol-
ume centers by an experienced team have decreased
perioperative mortality below 3% and increased 5-year
survival to above 50%3.
Case Report
A 62-year-old man was admitted to our hospital for
surgical treatment of squamous cell carcinoma of the
proximal third of the esophagus. For 6 months prior to
hospitalization, he has suffered from dysphagia, at first
for solid food and later for soft food as well, along with
15-kg weight loss. Contrast passage of the esophagus vi-
sualized a tumor of the proximal third of the esophagus,
which narrowed the lumen to several millimeters along
7–8 cm in length. Bronchoscopy was indicative of extra-
mural compression of the distal segment of the trachea,
without mucosal infiltration. Esophagogastroscopy re-
vealed a tumorous process at 25 cm, that almost com-
pletely obstructed esophageal lumen and prevented further
instrument passage. Thoracic multi-slice computerized
tomography (MSCT) revealed a tumorous process of the
proximal third of the esophagus of some 7 cm in length,
occupying the entire wall thickness, with enlarged para-
tracheal lymph nodes.
Subtotal esophagectomy with retrosternal gastric tu-
be transposition to the neck was performed. On 5th post-
operative day, inflammation of the cervicotomy wound
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developed, urging wound reopening and pus evacuation,
with bacteriologic finding of methicillin-sensitive Staph-
ylococcus aureus (MSSA). Postoperative esophageal pas-
sage revealed a minor (2 mm) fistula on the esophago-
gastric anastomosis. Therefore, the oral food intake was
delayed and alimentation via jejunostomy continued.
Pneumococcal vaccination was administered after sple-
nectomy. Over the next two weeks, cervical wound show-
ed protracted healing due to salivary fistula developing,
which has disappeared by discharge and the patient was
able to swallow liquid and solid food. Histopathology
finding: squamous cell carcinoma, staging T4N1M0. The
patient was discharged from the hospital with regular
monthly control examinations at surgical and oncology
clinic.
One month later, solid food dysphagia reoccurred due
to cervical salivary fistula and inflammatory stenosis.
Contrast passage revealed relative stenosis of the anasto-
mosis, whereas endoscopy revealed narrowing to 4–5
mm. Bougienage according to Savary was performed. Pa-
tient’s status improved and he gained 5 kg in weight over
two months.
At five months, re-dilatation of the stenosis could not
be performed. Therefore, re-cervicotomy and partial ex-
cision of the esophagogastroanastomosis with re-sutur-
ing was performed. Postoperative course was uneventful,
the patient could swallow liquid and solid food, and all
control findings at two months (laboratory tests, abdomi-
nal ultrasonography, lung x-ray, thorax and abdomen
MSCT, tumor markers, and esophagogastroscopy) were
within normal limits.
Eighteen months later, the patient presented to a re-
gional hospital for pain in the upper abdomen persisting
for three days. As the discomforts increased in severity in
spite of conservative therapy, patient was referred to our
hospital. Due to the poor general condition, the patient
was admitted to Intensive Care Unit (ICU). Chest x-ray
revealed wide heart shadow, while endoscopy pointed to a
suspect ulcer lesion of 6–7 mm on the posterior wall of
the gastric tube at 35 cm. Gastrografin esophageal pas-
sage revealed contrast extralumination into the pericar-
dium (Figures 1 and 2; arrow). Thorax MSCT revealed
the presence of contrast medium in the pericardium (Fig-
ure 3; white arrow) and gastric tube, with bilateral reac-
tive pleural effusion (Figure 3; blank arrow).
Emergency reoperation was indicated. An attempt
was made to suture the stomach ulcer through the right
thoracotomy. It had to be abandoned however, after sev-
eral attempts, due to the wall fragmentation and rigidity.
The gastric tube was removed, the duodenum was blind-
ly closed, esophageal cervicostoma was performed and
permanent jejunostoma created. The colon was prepared
for the scheduled coloplasty, after which the patient
stayed at ICU for three weeks. Pleural cavity was rinsed
with diluted Betadine solution several times a day. The
patient was administered antibiotic therapy and anti-
fungal therapy. Thoracic drain from the right chest was
removed on postoperative day 10. After initial improve-
ment and mobilization with normal nutrition via je-
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Fig. 1. Chest X-ray (AP) showing contrast extralumination
into pericardium (black arrow).
Fig. 2. Chest X-ray (lateral) showing contrast extralumination
into pericardium (black arrow).
Fig. 3. MSCT scan of the thorax showing contrast in the
pericardium (white arrow) and gastric tube (blank arrow).









junostomy, fever and increased bronchorrhoea occurred
on postoperative day 15, requiring tracheostomy. Chest
x-ray revealed inflammatory foci bilaterally basally, with
an increase in leukocyte count, C-reactive protein, urea,
creatinine and liver function tests. Five days later, the
patient died from cardiorespiratory insufficiency and
multiorgan failure in spite of intensive treatment.
Histopathology: gastric tube showing no signs of ma-
lignancy, however, revealing ulcer perforation opening in
the mid-third, of 8 mm in diameter.
Discussion
Appropriate energy source replacement is one of the
major issues encountered for the first 6–7 days postoper-
atively, until oral food intake is resumed after this type of
surgery. Historically, alimentary algorithm consisted of
total parenteral nutrition by intravenous hyperalimen-
tation. However, for the last 20 years enteral nutrition
has been applied from the first postoperative day, with
patient staying in the ICU with intensive monitoring and
close control by the surgeon and anesthesiologist. As the
rate of complications and length of recovery upon the
switch to enteral nutrition have been considerably re-
duced, this type of nutrition has been introduced as a
standard alimentary procedure following subtotal eso-
phagectomy4,5,6.
Besides early postoperative complications such as pneu-
monia, hemorrhage, chylothorax, anastomosis dehiscen-
ce, or severe necrosis of the entire tube. One of the
chronic changes consequential to vagus nerve lesion or
organ transposition is postoperative stricture of the ana-
stomoses, in particular of those created in the neck. Re-
flux of the biliary or acidic content may also occur, lead-
ing to esophagitis in the residual esophagus. Problems
with tube emptying due to a reduced capacity or vagal le-
sions, and transient lesions of the recurrent laryngeal
nerve have also been described7.
Development of peptic ulcer, i.e. gastric tube ulcer in
spite of vagotomy represents one of the late post-esopha-
gectomy complications. Since the gastric tube is transpo-
sitioned to the thorax, ulcerous penetration and perfora-
tion may lead to life-threatening complications due to
their localization adjacent to the heart and large vascular
structures8. Fortunately, such complications are rare,
with only individual cases reported in the literature.
Takemura et al. have reported gastric tube ulcer for-
mation after postoperative irradiation and due to Helico-
bacter pylori infection9.
Mori et al. confirm that vagotomy significantly re-
duces acidity within the gastric tube. H. pylori infection
was found to significantly increase gastric tube acidity in
comparison to stomach acidity prior to the procedure10.
Since the gastric tube in being transpositioned to the
thorax, penetrating or perforating ulcers can lead to
life-threatening complications due to the proximity of
the vital structures (heart, great vessels, etc.). Fortu-
nately, such complications are rare, thus literature re-
ports consist of case reports.
Mochizuki et al. report on a 64-year-old patient with a
gastric tube ulcer perforating the thoracic aorta. The pa-
tient underwent subtotal esophagectomy for esophageal
carcinoma, with gastric tube transposition via the trans-
mediastinal route. Several months after the surgery, he
was admitted to the hospital for hemorrhagic shock and
hematemesis. Routine diagnostic methods (endoscopy,
angiography) failed to identify the site of hemorrhage
and the patient was operated on, however, the bleeding
site remained obscure, and the patient expired. A gastric
tube ulcer perforating the thoracic aorta was found on
autopsy11.
Katsoulis et al. report on a 52-year-old patient who
died after gastric tube ulcer perforation into descending
aorta one year after subtotal esophagectomy12.
Luthi et al. report on a 55-year-old female patient who
developed neck pain four months of subtotal esophagec-
tomy, and was prescribed nonsteroidal anti-inflamma-
tory drugs. Three weeks later, she was admitted to the
hospital for haemathemesis and atrial fibrillation with
rapid ventricular response. Her condition improved upon
packed red blood cell transfusion; however, massive hae-
mathemesis occurred in several hours, with lethal out-
come. Autopsy revealed three gastric ulcers, one of them
perforating the left ventricular wall13.
Koide et al. report on 62 patients after subtotal eso-
phagectomy in an attempt to elucidate the role of postop-
erative radiotherapy on gastric tube ulcer prevalence.
Twelve of 61 patients in that series developed gastric
tube ulcer. Six of them (50%) had underwent postopera-
tive irradiation. There was no statistical difference be-
tween patients who developed gastric tube ulcer and the
rest of the cohort. In patients who developed gastric tube
ulcer but did not undergo postoperative irradiation, later
onset of the disease was observed. Furthermore, in those
patients the site of the ulcer was distal third of the gas-
tric tube, with symptoms of cervical esophagitis rather
than gastritis. Three patients in that subgroup had a ver-
ified H. pylori infection (two preoperatively). Authors
have concluded that patients who develop gastric tube
ulcers show different patterns of disease development
with respect to postoperative irradiation therapy14.
Vonkemann et al. report on benefits of protein pump
inhibitor (PPI) therapy in reducing bleeding and perfora-
tion complications in patients with gastric ulcers who
take non-steroid anti-inflammatory drugs (NSAID). In
their cohort of patients PPI significantly reduced compli-
cations of NSAID, particularly in older patients with car-
diovascular comorbidities who had 10.6% mortality rate
after developing complications of ulcerous disease15.
A number of patients develops gastric tube ulcers af-
ter subtotal esophagectomy, particularly those with un-
derlying H.pylori infection, patients taking NSAID, and
patients undergoing postoperative irradiation. Since the
possible consequences of ulcer perforation into surroun-
ding structures, those patients should receive PPI for
prophylaxis. In patients who don’t have aforementioned
risk factors, benefits of PPI therapy remain unclear.











Subtotal esophagectomy with retrosternal transposi-
tion of the gastric tube to the neck is indicated in pa-
tients with squamous cell carcinoma of the proximal
third of the esophagus. Operative complications can be
classified into early and late ones, the latter including de-
velopment of peptic ulcer on the gastric tube. Our pa-
tient had no history of previous ulcer disease or Helico-
bacter pylori infection. Patients with a history of previous
ulcer or presence of this bacterium are at a higher risk
for gastric tube ulcer development and perforation to ad-
jacent structures. Patients undergoing chemo- or radio-
therapy postoperativelly should be administered PPI,
particularly if they have positive ulcer anamnesis or veri-
fied H.pylori infection. These complications most proba-
bly occur due to vagotomy and impaired gastric motility,
or underlying gastritis and esophagitis or ulcer disease.
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PERFORACIJA ULKUSA @ELU^ANOG SUPSTITUTA U PERIKARD NAKON
SUBTOTALNE EZOFAGEKTOMIJE
S A @ E T A K
Prikazan je slu~aj 62 godi{njeg mu{karca kod kojega je zbog karcinoma proksimalne tre}ine jednjaka u~injena sub-
totalna ezofagektomija. Godinu i pol dana nakon operacije javila se nagla bol u epigastriju koja je nastala kao posljedica
perforacije ulkusa `elu~anog supstituta u perikard.
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